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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
(1) 

The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

(2) 

Claims 5, 20, 23, 24 are rejected under 35 U.S.C. 103(a) as being unpatentable < 
over JP 6-151 103 in view of Dirstine 4,386,985. 

JP 6-151 103 discloses a method of making a laminated semiconductor constituent 
having positive resistance temperature comprising: forming a mixture including BaC0 3 
(barium compound) and Ti0 2 (titanium compound); baking (calcining) to form a 
semiconductive barium titanate powder (calcined product); forming semiconductor 
ceramic layers (ceramic green sheet) from slurry containing the powder; applying nickel- 
Pd paste on the ceramic layers to form internal electrodes; laminating the ceramic layers; 
baking in a reducing atmosphere; re-oxidizing; and forming external electrodes on the 
sintered body (computer translation). JP 6-151 103 does not disclose providing a nickel 
compound in the mixture to be baked (calcined) to form the semiconductive barium 
titanate powder. 

Dirstine teach that in manufacturing a ceramic capacitor from a barium titanate 
composition and nickel electrodes, the addition of nickel oxide in amounts of about 1 to 
2 mol% to the composition optimizes the dielectric properties, in particular the room 
temperature dielectric constant, and maintains the integrity of the nickel electrodes 
co-fired with the green ceramic by preventing dissolution and degradation of the nickel 
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electrodes. The nickel oxide (NiO) is added to the composition by mixing with the 
BaC0 3 and Ti0 2 and calcining (col 3, lines 29-40, col. 8, line 26 - col. 9, line 22). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of JP ' 103 for making a laminated barium titanate semiconductor constituent 
having nickel internal electrodes by also providing nickel oxide (nickel compound) in the 
mixture with the barium compound and titanium compound to be calcined to form the 
powder, as taught by Dirstine, to optimize the dielectric properties, in particular the room 
temperature dielectric constant, and to maintain the integrity of the nickel electrodes co- 
fired with the green ceramic by preventing dissolution and degradation of the nickel 
electrodes. 

(3) 

Claims 6, 7 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the references as applied to claim 5 above, and further in view of JP 1 1-12033. 

JP 1 1-12033 teaches that boron oxide is added to barium titanate semiconductor 
composition to lower the sintering temperature of the composition and to provide particle 
growth of uniform particle size by liquid phase sintering. Boron oxide is added to the 
BaC0 3 and Ti0 2 before calcining so that the calcined composition contains 0.3-20 mol% 
boron oxide. The addition is boron oxide allows sintering of the composition at 1 100- 
1200°C in 1 hour (computer translation). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of the references as combined by also providing boron oxide (boron compound) 
in the mixture with the barium compound, titanium compound and nickel compound to 
be calcined, as taught by JP '033, to lower the sintering temperature of barium titanate 
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semiconductor composition and to provide particle growth of uniform particle size by 
liquid phase sintering. Providing the boron oxide in an amount in the range of 0.2 - 
20 mol%, as claimed in Claim 7, would have been obvious to one of ordinary skill in the 
art, as JP 6 03 3 teaches to provide boron oxide so that the calcined composition contains 
0.3-20 mol% boron oxide. 

Performing the baking at a temperature in the range of 900-1 3 00°C in the range of 
0.5-5 hours, as claimed in Claim 22, would have been obvious to one of ordinary skill in 
the art, as JP '033 teaches that by providing boron oxide, the semiconductor composition 
can be sintered at 1 100-1200°C in 1 hour. 

(4) 

Claims 5, 20, 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over JP 6-151 103 in view of either JP 63-312616 Abstract or JP 62-229602 Abstract. 

JP 6- 1 5 1 1 03 discloses a method of making a laminated semiconductor constituent 
having positive resistance temperature comprising: forming a mixture including BaC0 3 
(barium compound) and Ti0 2 (titanium compound); baking to form a semiconductive 
barium titanate powder; forming semiconductor ceramic layers from slurry containing the 
powder; applying nickel-Pd paste on the ceramic layers to form internal electrodes; 
laminating the ceramic layers; baking in a reducing atmosphere; re-oxidizing; and 
forming external electrodes on the sintered body (computer translation). JP 6-151 103 
does not disclose providing a nickel compound in the mixture to be baked (calcined) to 
form the semiconductive barium titanate powder. 

JP 63-312616 Abstract teaches that a barium titanate semiconductor composition 
which exhibits excellent nonlinearity and positive temperature coefficient contains as a 
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third ingredient 0.005 - 1.5 mol% of at least one of ZnO, MnO, CoO, NiO, Sn0 2 or 
Cr 2 0 3: 

JP 62-229602 Abstract teaches that a barium titanate composition for a reduction- 
oxidation type semiconductor capacitor of large capacity, high reliability and good 
temperature characteristics comprises 0.1-0.7 wt% Ni as NiO. 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of JP ' 103 for making a laminated barium titanate semiconductor constituent by 
also providing nickel oxide (nickel compound) in the mixture with the barium compound 
and titanium compound to be calcined to form the powder, as taught by either JP '616 or 
JP '602, as an ingredient that can also be provided in barium titanate semiconductor 
composition which exhibits excellent nonlinearity and positive temperature coefficient or 
which results in a reduction-oxidation type semiconductor capacitor of large capacity, 
high reliability and good temperature characteristics. Providing nickel oxide in a barium 
titanate semiconductor composition would have been obvious to one of ordinary skill in 
the art, as taught by either JP '616 or JP '602. 

(5) 

Claims 6 7, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
JP 6-15 1 103 in view of either JP 63-3 12616 Abstract or JP 62-229602 Abstract as 
applied to claim 5 above, and further in view of JP 1 1-12033. 

JP 1 1-12033 teaches that boron oxide is added to barium titanate semiconductor 
composition to lower the sintering temperature of the composition and to provide particle 
growth of uniform particle size by liquid phase sintering. Boron oxide is added to the 
BaC0 3 and Ti0 2 before calcining so that the calcined composition contains 0.3-20 mol% 
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boron oxide. The addition is boron oxide allows sintering of the composition at 1 100- 
1200°C in 1 hour (computer translation). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of the references as combined by also providing boron oxide (boron compound) 
in the mixture with the barium compound, titanium compound and nickel compound to 
be calcined, as taught by JP '033, to lower the sintering temperature of barium titanate 
semiconductor composition and to provide particle growth of uniform particle size by 
liquid phase sintering. Providing the boron oxide in an amount in the range of 0.2 - 
20 mol%, as claimed in Claim 7, would have been obvious to one of ordinary skill in the 
art, as JP ' 033 teaches to provide boron oxide so that the calcined composition contains 
0.3-20 mol% boron oxide. 

Performing the baking at a temperature in the range of 900-1 300°C in the range of 
0.5-5 hours, as claimed in Claim 22, would have been obvious to one of ordinary skill in 
the art, as JP 6 033 teaches that by providing boron oxide, the semiconductor composition 
can be sintered at 1 100-1 200°C in 1 hour. 

(6) 

Claims 5, 20 and 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ueno et al. 5,166,759 in view of Dirstine 4,386,985. 

Ueno et al. 5,166,759 disclose a method of making a semiconductor-type 
laminated capacitor comprising: forming a mixture including BaO or BaC0 3 (barium 
compound) and Ti0 2 (titanium compound); calcining the mixture to make a 
semiconductive powder; forming a raw sheet from the powder; printing inner electrode 
such as of nickel on the raw sheet; laminating raw sheets; sintering in a reducing 
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atmosphere at 1200-1 3 50°C; re-oxidizing in air; and providing outer electrodes connected 
to the inner electrodes (col. 6, lines 6-66, col. 23, lines 5-54). Ueno et al. do not disclose 
providing a nickel compound in the mixture to be calcined to form the semiconductive 
powder. 

Dirstine teach that in manufacturing a ceramic capacitor from a barium titanate 
composition and nickel electrodes, the addition of nickel oxide to the composition 
optimizes the dielectric properties, in particular the room temperature dielectric constant, 
and maintains the integrity of the nickel electrodes co-fired with the green ceramic by 
preventing dissolution and degradation of the nickel electrodes. The nickel oxide (NiO) is 
added to the composition by mixing with the BaC0 3 and Ti0 2 and calcining (col. 3, lines 
29-40, col. 8, line 26 - col 9, line 22). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of Ueno et a. for making a laminated barium titanate semiconductor capacitor 
having nickel internal electrodes by also providing nickel oxide (nickel compound) in the 
mixture with the barium compound and titanium compound to be calcined to form the 
powder, as taught by Dirstine, to optimize the dielectric properties, in particular the room 
temperature dielectric constant, and to maintain the integrity of the nickel electrodes co- 
fired with the green ceramic by preventing dissolution and degradation of the nickel 
electrodes. 
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Allowable Subject Matter 

(7) 

Claims 8, 9, 1 1-15 and 17-19 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

(8) 

Applicant's arguments filed July 28, 2004 with respect to Claims 8 and 14 have 
been fully considered and are persuasive. The rejection of Claims 8 and 14 has been 
withdrawn. 

Applicant's arguments filed July 28, 2004 with respect to Claim 5 have been fully 
considered but they are not persuasive. 

Applicant argues that Dirstine discloses adding nickel oxide to optimize dielectric 
properties while the present invention is designed to provide a PCT semiconductive 
composition. Applicant argues that adding the nickel (nickel oxide) would clearly 
counteract the semiconductive properties which the present invention seeks to achieve. 

(9) 

The Examiner is not convinced that the addition of nickel oxide would counteract 
the semiconductive properties of the barium titanate composition. According to Dirstine, 
the addition of nickel oxide optimizes the dielectric properties, in particular the room 
temperature dielectric constant. It is not counteractive to provide a semiconductor 
composition with certain dielectric constant properties. This is evidenced by references 
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cited of interest, KR 9206732 Abstract, JP 59217322 Abstract and JP 55050615 which 
each teach of barium titanate semiconductor composition with high dielectric constant. 
Further, irregardless of Dirstine, Applicant has not provided any argument concerning the 
JP 63-312616 Abstract and JP 62-229602 Abstract references cited in paragraph (4) 
which each teach providing NiO in a barium titanate semiconductor composition. 

Further, certain dielectric constant properties are not counteractive to the PTC 
properties of a semiconductive composition, as evidenced by the reference cited of 
interest DE 1646724 Abstract which teaches of PTC material with high dielectric 
constant. In fact PTC is related to dielectric constant in that PTC refers to "positive 
temperature coefficient of dielectric constant." 

Conclusion 

(10) 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The references disclose semiconductive or PTC compositions having certain 
dielectric constant properties. 

(ii) 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is fded within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melvin Curtis Mayes whose telephone number is 571- 
272-1234. The examiner can normally be reached on Mon-Fri 7:30 AM - 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Fiorilla can be reached on 571-272-1 187. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



(12) 



Melvin Curti$vla) 
Primary Examiner 
Art Unit 1734 ' 
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September 2, 2004 



